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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the problem of being 
damaged when a temperature gradient becomes large at 
regenerating time when an exhaust particulate accumulates 
much in a central part of a honeycomb type monolithic filter 1 . 
SOLUTION: This exhaust particulate filter is constituted as the 
honeycomb type monolithic filter 1 using porous ceramics, and a 
blocking-up cell 2A having the upstream end blocked up by a 
mesh-clogging part 4 and an opening cell 2B having the 
downstream end blocked up by a mesh-clogging part 5 are 
alternately adjacently arranged. The length L of the downstream 
side mesh-clogging part 5 of the opening cell 2B is longest in 
the filter center, and is shortest in the outermost peripheral 
part of the filter, and gradually changes between both. The 
substantial passage length of the opening cell 2B is determined 
according to this length. Thus, since ventilation resistance of 
the filter central part becomes large and exhaust air flowing in 
an outer peripheral part increases, the distribution of a 
particulate accumulation quantity is further uniformized, and the 
temperature gradient at regenerating time is reduced. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It consists of a honeycomb mold monolith filter using the porous material which has the lock out eel of a 
large number by which the upper edge was blockaded, and the opening eel of a large number by which the 
down-stream edge was blockaded. The exhaust air particle filter of the intemal combustion engine 
characterized by the path length of the above-mentioned opening eel being short in the center of filter 
section, and consisting of the filter periphery sections for a long time in the exhaust air particle filter of the 
intemal combustion engine which is infixed in an intemal combustion engine's exhaust air system, and does 
uptake of the exhaust air particle in exhaust gas. 
[Claim 2] 

The exhaust air particle filter of the intemal combustion engine according to claim 1 characterized by being 
short gradually toward a core fi-om the filter periphery section so that the path length of the above- 
mentioned opening eel may become the shortest in the center of filter section. 
[Claim 3] 

The die length of the appearance of a honeycomb mold monolith filter is the exhaust air particle filter of the 
intemal combustion engine according to claim 1 or 2 characterized by the center of filter section differing in 
the die length of the weather-strip section which it is with the center of filter section and the filter periphery 
section, is equal, and blockades the down-stream edge of an opening eel fi-om the filter periphery section. 
[Claim 4] 

The exhaust air particle filter of the intemal combustion engine according to claim 1 or 2 with which the die 
length of the appearance of a honeycomb mold monolith filter is characterized by differing in the center of 
filter section and the filter periphery section. 
[Claim 5] 

The exhaust air particle filter of the intemal combustion engine according to claim 4 characterized by having 
dented so that the end face of the downstream of a honeycomb mold monolith filter may be relatively 
located in the upstream in the center of filter section. 
[Claim 6] 

The exhaust air particle filter of the intemal combustion engine according to claim 1 to 5 with which the 
arrangement pattern of an opening eel and a lock out eel is characterized by the same thing in the center of 
filter section and the filter periphery section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to amelioration of the exhaust air particle filter which consists of an exhaust air 
particle filter which carries out uptake of the exhaust air particle contained in an intemal combustion 
engine's exhaust gas, especially a honeycomb mold monolith filter equipped with many eels. 
[0002] 

[Description of the Prior Art] 

In order to remove exhaust air particles, such as soot (Soot) that in the exhaust gas of an intemal combustion 
engine, especially a Diesel engine contained, infixing the exhaust air particle filter called DPF (diesel 
particulate filter) etc. in an exhaust air system, and carrying out uptake of the exhaust air particle fi-om the 
former, so that the patent reference 1 may see is performed. [ comparatively many ] And since this kind of 
filter produces blinding with time in connection with the uptake of an exhaust air particle, generally it bums 
the exhaust air particle which carried out uptake to it being also with a certain means, and he is trying to 
remove it fi-om a filter. In addition, many exhaust air particle filters with the so-called catalyst which made 
the catalyst metal support for acceleration of the oxidation exothermic reaction of an exhaust air particle 
which carried out uptake, CO under exhaust air, clearance of HC, etc. are also used 
[0003] 

As the above-mentioned exhaust air particle filter, the thing of honeycomb mold monolith stmcture using 

porous materials, such as ceramics which is indicated by the patent reference 1, is known 

[0004] 

This is formed in the shape of a cylinder with porous ceramics, in accordance with shaft orientations, it has 
the eel of many detailed paths, i.e., a large nvimber, in the interior, and each eel is divided into it with the 
thin wall. And some things in many eels are blockaded at the upper edge of a filter (the so-called weather 
strip, ♦*****), and the remaining things are blockaded at the down-stream edge of a filter. Typically, the eel 
(this is called a lock out eel) by which the upper edge was blockaded, and the eel (this is called an opening 
eel) by which the down-stream edge was blockaded adjoin mutually, and is arranged by tums. Therefore, the 
exhaust gas which flowed into the opening eel from the upstream will flow into the lock out eel which 
adjoins through a porous wall, and it will flow out of the down-stream edge as for which this lock out eel 
carried out opening. In case exhaust gas passes a porous wall, uptake clearance of the exhaust air particle 
contained in exhaust gas is mainly carried out here. 
[0005] 

[Patent reference 1] 

JP,5-222913,A 

[0006] 

[Problem(s) to be Solved by the Invention] 

In the above exhaust air particle filters, as a velocity distribution of exhaust gas, since the rate of flow serves 
as a high property, there is an inclination which many exhaust air particles deposit by the core as a core. 
Drawing 8 is the explanatory view of the deposition condition of the exhaust air particle in such a 
honeycomb mold monolith filter. In this example Although the opening eel 21 and the lock out eel 22 adjoin 
by turns, and are arranged, and the edge of the downstream of the opening eel 21 is covered with the exhaust 
air particle removed fi-om exhaust gas so that it may be shown as a sign 23 There are few exhaust air 
particles which collect on the filter periphery section, and a lot of exhaust air particles deposit the center of 
filter section so that it may illustrate. 
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[0007] 

Therefore, after the exhaust air particle has accumulated on an ununiformity in this way, if playback of an 
exhaust air particle filter, i.e., combustion clearance of an exhaust air particle, is performed, as the calorific 
value of the core which the exhaust air particle has deposited shows an example to a large next door and 
drawing 9 , the temperature gradient between the cores and the periphery sections in a filter downstream part 
will become very large. Consequently, there is a possibility that the stress inside the filter which consists of 
ceramics etc. may result in breakage ~ a large next door and a crack occur. 
[0008] 

[Means for Solving the Problem] 

Then, this invention consists of a honeycomb mold monolith filter using the porous material which has the 
lock out eel of a large number by which the upper edge was blockaded, and the opening eel of a large 
number by which the down-stream edge was blockaded. In the exhaust air particle filter of the internal 
combustion engine which is infixed in an internal combustion engine's exhaust air system, and does uptake 
of the exhaust air particle in exhaust gas, in the center of filter section, it was short, and the path length (path 
length of filter shaft orientations) of the above-mentioned opening eel consisted of the filter periphery 
sections for a long time. Thus, what is necessary is just to make it the center of filter section differ in the die 
length of the weather-strip section which blockades the down-stream edge of for example, an opening eel 
fi-om the filter periphery section, in order to change the path length of an opening cel. In this case, the die 
length of the appearance of a honeycomb mold monolith filter is with the center of filter section and the 
filter periphery section, and can be made into an equal. Moreover, the die length of the appearance of a 
honeycomb mold monolith filter itself may be changed in the center of filter section and the filter periphery 
section. 
[0009] 

Since exhaust gas flows to a lock out eel through the wall of the porosity which enters in an opening eel 
fi-om the upstream, and divides between eels, if the path length of an opening eel is shortened, exhaust gas 
will stop being able to flow easily. Therefore, the rate of flow of the center of filter section is controlled as a 
velocity distribution of the whole filter. Consequently, the difference of the deposition condition of the 
exhaust air particle in the center of filter section and the filter periphery section becomes small, and the 
temperature gradient at the time of combustion of the deposited exhaust air particle, i.e., filter playback, 
becomes small. 
[0010] 

[Effect of the Invention] 

According to this invention, since the difference of the deposition condition of the exhaust air particle of the 
center of filter section and the filter periphery section can be made small and the temperature gradient of the 
interior at the time of filter playback becomes small by changing the path length of an opening eel, breakage 
of the filter by internal stress can be prevented. 
[0011] 

[Embodiment of the Invention] 

Hereafter, the gestalt of desirable implementation of this invention is explained to a detail based on a 

drawing. 

[0012] 

Drawing 1 and 2 show the 1st example of this invention constituted as the exhaust air particle filter, i.e., a 
diesel particulate filter, used for the uptake of a Diesel engine's exhaust air particle, and consist of this 
example as a filter 1 of the honeycomb mold monolith structure where porous ceramics were used. The filter 

1 made fi-om the ceramics of the integral construction which makes the shape of a cylinder as a whole has 
the eel 2 of many detailed paths, i.e., a large number, in accordance with the shaft orientations, and each eel 

2 is divided with the thin wall 3. And some things in many eels 2 consist of upper edges of a filter 1 as lock 
out eel 2A secondarily blockaded by the weather-strip section 4, and the remaining things are constituted as 
an opening eel 2B secondarily blockaded by reverse by the weather-strip section 5 at the down-stream edge 
of a filter 1. In the example of a graphic display, the eel 2 which makes a cross-section abbreviation square 
is arranged in a grid pattern, and lock out eel 2 A which the upper edge closed, and opening eel 2B which the 
upper edge opened adjoin mutually, and is arranged by turns. Therefore, the exhaust gas which flowed into 
opening eel 2B from the upstream flows into lock out eel 2A which adjoins through the porous wall 3, and 
flows out of the down-stream edge as for which this lock out eel 2 A carried out opening. And in case 
exhaust gas passes the porous wall 3, uptake clearance of the exhaust air particle contained in exhaust gas is 
mainly carried out here. In addition, as shown in drawing 1 , a total of 16 eels 2 beside [ four ] four length x 
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constitute one segment 6, and wall 3' between each segment 6 consists of examples of a graphic display 

more thickly than the wall 3 between other eels 2. 

[0013] 

Here, in this invention, die-length [ of the weather-strip section 5 which blockades the down-stream edge of 
opening eel 2B ] L, i.e., weather-strip die-length L from the filter 1 downstream end face 7, is relatively long 
in opening eel 2B located in the center of filter section, and it is short relatively by opening eel 2B located in 
the filter periphery section. Especially die-length L of the weather-strip section 5 is the longest at opening 
eel 23 located in a center of filter, and it is the shortest at opening eel 2B of the filter outermost periphery, 
and among both, die-length L is changing continuously so that the center of filter section is approached, and 
it may become short gradually. Since it is die length until the substantial path length of each opening eel 2B 
results [ from the end face 8 of the upstream of a filter 1 ] in the weather-strip section 5, it is setting up die- 
length L of each weather-strip section 5 as mentioned above, and the substantial path length of opening eel 
2B becomes short gradually, and will become the shortest in the location of a center of filter as it is the 
longest at the filter outermost periphery and goes to a center of filter from here. In addition, in drawing 1 
and drawing 2 , although each eel 2 is drawn very thickly in order to make an imderstanding easy, actually, 
each eel 2 is detailed and many eels 2 are formed more. 
[0014] 

As mentioned above, by shortening the path length of opening eel 2B in the center of filter section, the 
ventilation resistance in the center of filter section becomes large relatively, and the velocity distribution of 
the filter 1 mentioned above is offset. That is, the velocity distribution in the inclination which becomes high 
in the center of filter section equalizes more. Therefore, the amount of the exhaust air particle deposited in 
each opening eel 2B will become more uniform in the center of filter section and the filter periphery section. 
Therefore, at the time of the filter playback in which the deposited exhaust air particle bums, as the example 
of temperature distribution is shown in drawing 3 , a extreme temperature difference does not arise but the 
temperature gradient of the filter 1 interior becomes loose. In addition, drawing 3 corresponds to drawing of 
longitudinal section of drawing 2 , left-hand side is an upper edge and right-hand side is a down-stream 
edge. 
[0015] 

About the temperature gradient at the time of this playback, an example is explained further. As shown in 
drawing 4 , the filter 1 from which die-length L of the weather-strip section 5 of opening eel 2B is set to 
5mm by the filter outermost periphery, and is set to 50mm by the center of filter, and die-length L of the 
fixed rate [ every ] weather-strip section 5 changes among these was made as an experiment. In addition, as 
a dinnension of the filter 1 whole, it is 1 52.4mm in the diameter of 143.7mm, and overall length. The 
maximum temperature gradient of the filter 1 interior at the time of playback was measured having made 
this filter 1 made as an experiment deposit soot as an exhaust air particle, and changing that alimentation. 
Moreover, as elegance, the filter 1 which made die-length L of the weather-strip section 5 homogeneity 
(5mm) in each part was made as an experiment, and the maximum temperature gradient at the time of 
playback was measured similarly conventionally. Drawing 5 summarizes the result. As shown in drawing 5 , 
according to this example, compared with the conventional thing, the temperature gradient at the time of 
playback is eased clearly, and a temperature gradient can be made small also in the condition that a lot of 
soot than the conventional thing has accumulated especially. 
[0016] 

In addition, according to this invention, although he is trying to raise the ventilation resistance of the center 
of filter section relatively at tiie thing of JP,5-222913,A mentioned above by changing the arrangement 
pattem of opening eel 2B and lock out eel 2A in the center of filter section and the filter periphery section, 
as shown in drawing 1 , the arrangement pattem of opening eel 2B and lock out eel 2A can be made uniform 
in each part. Therefore, the problem of the local temperature rise by only many opening eel 2Bs which are 
mentioned as a technical problem in the above-mentioned official report gathering is not invited 
[0017] 

Next, drawing 6 shows the 2nd example of this invention. Although die-length L of the weather-strip section 
5 is changed in order for this filter 1 to have the same fimdamental configuration as the filter 1 of the 1st 
example mentioned above and to change the substantial path length of opening eel 2B, in this example, die- 
length L of the weather-strip section 5 differs by making not a eel unit but the segment 6 into a unit 
especially. That is, die-length L of the weather-strip section 5 of opening eel 2B belonging to the segment 6 
of the filter outermost periphery is the shortest, and die-lengtii L of the weather-strip section 5 of opening 
eel 2B belonging to the segment 6 of a center of filter is the longest, and the die length of the weather-strip 
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section 5 is changing gradually among both. And in opening eel 2B belonging to the same segment 6, it has 

the weather-strip section 5 of the same die-length L. 

[0018] 

Next, drawing 7 shows the 3rd example of this invention. Although the filter 1 of this example is constituted 
as a cylinder-like honeycomb mold monolith filter using porous ceramics like each example mentioned 
above, as the center of filter section becomes [ the path length of each eel 2 ] short, the configuration of a 
down-stream edge is making the anomaly. That is, to the end face 8 of the upstream of a filter 1 making one 
flat side, at the down-stream edge, the end face 7 is making the shape of a stairway so that the center of filter 
section may be located in the upstream. That is, the configuration where it dented as a whole so that a core 
might serve as the upstream is made. In the example of a graphic display, more specifically, the location of 
an end face 7 is shifted to filter shaft orientations by making a segment 6 into a unit so that it may illustrate 
as signs 7a, 7b, and 7c. And each die length of the weather-strip section 5 is equal. Also in the configuration 
of this example, the ventilation resistance of the center of filter section becomes large relatively, and can 
make small the temperature gradient at the time of playback as well as each example mentioned above, 
[0019] 

In addition, it is also possible to constitute so that the location of a filter 1 down-stream edge may be 

gradually shifted per cel. 

[0020] 

As mentioned above, although the example using porous ceramics as a honeycomb mold monolith filter was 
explained, it is possible to apply this invention also to the honeycomb mold monolith filter which consists of 
metal form. 
[0021] 

Moreover, in the exhaust air particle filter with the so-called catalyst which made the filter which consists of 
ceramics etc. support a catalyst metal, it is applicable similarly for acceleration of the oxidation exothermic 
reaction of an exhaust air particle which carried out uptake, CO under exhaust air, clearance of HC, etc. 
[Brief Description of the Drawings] 

[Drawing 1] The fi-ont view showing the 1st example of the exhaust air particle filter conceming this 
invention. 

[Drawing 2] Drawing of longitudinal section of this exhaust air particle filter. 

[Drawing 3] The explanatory view showing the temperature distribution at the time of the playback. 
[Drawing 4] The explanatory view showing weather-strip die-length L of the filter made as an experiment. 
[Drawing 5] Property drawing showing the maximum temperature gradient at the time of playback. 
[Drawing 6] Drawing of longitudinal section of an important section showing the 2nd example of the 
exhaust air particle filter conceming this invention. 
[Drawing 7] Drawing of longitudinal section showing the 3rd example. 

[Drawing 8] The sectional view showing a conventional exhaust air particle filter and its conventional 
particle deposition condition. 

[Drawing 9] The explanatory view showing the temperature distribution at the time of the playback in the 
conventional exhaust air particle filter, 
[Description of Notations] 

1 - Filter 

2 - Cel 

2A — Lock out eel 
2B — Opening eel 
4 5 — Weather-strip section 

[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 




[Drawing 8] 
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„ ilgfeWSO^SLH:. 7-</v^rtf>iL>lc{fl[a-r5PiP-fe/i'2B-rSt>S<v *»o 

7>f/V^'*^1-JSgScDMP-fe/V2BT?St>@<. M#^-X?f*. 7^/l'^'4''£--g|S'-5ff#<JSif 

^-*rt;i^<'fc5J;5{c, ft$LisaiK6«)(-iS'fbU-c. v^5o -^^^^•ei^ollP■fe/^2Bco*® 
e«)>ia^stt. ito±g6tffli<Diffi[S8*^e>gis«>iaJ5t;iS5*T?o;S$-xffc5*»p> 

. ±S<o J: 5 i ®«>SI5 5 $ L SrK^-r 5 3. i » P -fe 2 B o H Sf W * a i» « 

S?S^^a^c-r5fe«)^c:^-fe/^2S:^^^w;tc<»v^-CfcS^s, ^-fe/V2r±m*fB'fc 
'^>(^?-t?fe!J.J:^)#S[0•fe/^2^s?^J^Sj^Tv^s„ 30 

[0014] 

JifB<^J;plC7w>'>^^'L^g|Jl;i*Jlt5MP-fe/l'2Boa^SSr©<-t-'5r.i:f-it)^ T'-f 

/v^i''L^S5-coa^ssLds*a*f«)tc;»c# < 9 . m^. \^ 1^ y ^ ^ i (^dftag^^jft^s^ais^ 
«-BlR-fe/v2Brt»citfSi-5*^iSc*t^<^ft*s, y ^ /V 'ii' .t-n h y ^ 9 ^^^U 

iSE^ "C fe s « 

[00151 40 

2B<0@|gii{)|fiJ5©S$LSr, 7w/i'^'*^^laJ-e5mini:U, 7>f/u^'^''i>-e5 0mm 
d>ortr6><oK-e-^S«-g--rog|t«>SiJ5©S$ L^^35'fl:UTV^< y a 9 i Sr« 

f^b^o J'itJ, y^/l-9l±W<Of^^^mt]^X\±. ii:#143. 7mm, ^fil5 2. 

4mm-eS>'5. :i(D U \^ It y ^ ji^ 9 1 \z ^ ^'^^igL ^ t I. X :^ :^ ^ m ^ ^ . t (ommM 
. e8gii>$S5<oS§L*«-S5-Ci§- (5mm) i:U*:7>f/w^'l=SrS<f^U, P^fc^^l^ 
. *^JS«9|i::J:ixtf. <0 ^ <D \z. it-<X ^ (D m.S.<^Mt^m h t^KW:^ ^ ft ^ 
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5 o 

[00161 

?^C*5. Stri&Lfc#M¥5-2 2 2 9 1 3-§-4ir^<^t>c??Tt4. MP-fe/W2BtBaS-6:/V'2A 
tc. 8gp-fe/w2Bi:KS-fe/w2Ai:cr)iHg-'^i5' — ^-fi. ^-gUT — «li:i-5ri:*s-C$5<. 
10 0 17 1 

jJcfc, 06 14. r(O^0J<oSf2|liS^«J^^bTv^5. :i<D7>f/i'^ii4, tirxSbfcMiH 

JSi»J(D7^'/V^'l i:l^«©S*&?)«^Sr=S"-r5t<0-efci9. §lP-fe/V2B<D^SCef>/iiiK 
:S*3gib^F-e:5fe«)Jc:. BISii>«|J50:g$LSr|g;tfct>o-Cfc5iS, #»::.^©lllfi«a|-C 
tt, -fe/w*{i-ett * < . -fe :^ h 6 Sr^CE i: bT. glS«>«|550S$LdS^j5;oTV^5 
„ o*»?, 7^/V:?ft^jm5c7)-fe:^^;^h6lCjR-t-5HP-fe/W2BOg|S«)SiJ5<DS$L 
f4*tM<, :7>f/W^q3,c.o-fe^^> 6{c:Mi"5MP-fe/V2BcDg|S*g|55<^A$Lf4 
*t«<. /6»-oM#r^-e. a ISfegP 5 OS S *S^>!r l^HE-fk LTVN 5. ^rur. I^D-Itj/^ 
V^6^;lJR■r5e8P•fe/^2B^c*5^^-Cf4, lRICSSL©Sig^i>^l55Sr^L•CV^5. 
[00181 

JJctC. ig7J4. r O^igrom 3 ^Jg^S:^ L-TVN^c :iO|tJS«^(D:7^'/W:5ri»4, WiBU 

i: U■C«fifeS^^TV^5*^, «• -fe 2 o a KS *5 7 /v ^"f 95 15 if ^ < /j; 5 J; 5 t;i , TdlE 
^<r)J^i^i'i^ye^ft\^X\^^, -tta^*:). 7^/V^10±S{t{ia(0i^M8*Slo(^5paffiSr 

m^^^fi\^X\^^ . oit). LT. 1^ 'L^ gS JL «!E fflO i: 5 J; 5 Ufl Ay ;^ ?^ ^fe ^£ 

l>-CV^5. i •? * 6«J , B:^©lli6«»J-e tt. ^?#7a. 7b, 7 c t b-C«»J^-f-S ± 
-fe^^^:^^6S^*{E^:UT«gffi7^o^^g*S7-^/^^'^a:;^l^^w-r^^.TV^5. -tU-C, 

ffl«SJtdSffiSa-6t) # < 9 . MiB b ^ #^ JS i: 1^ # . S ^ 1$ o ^9 E ^ /h $ < 

[00191 

**5, •fe/v¥<Si[-e7-f/w^'lT«8E«o{fl:igSr«^>!r{c:-r?>-rJ:5lc«figi-5ci:t>-BIIgT?a5 
5. 

[ 0 0 2 0 1 

I^L-fc^J. rOli/ii^. :&J1•8^7;^ — Ad^t,;fe5^Njr:&AS!*/y;^7-fA'^'t;i't>:*:»W% 
[ 0 0 2 1 1 

[aBojS^/ilftKl 

[01 1 r<^585gic:#5^^a«l[^7-fyv^'(Di^l||JSI?SS:^i-jEffiia. 
[021 ro»^«JK^7-f/w^'08E»fBE. 

[031 ^cD^iS ^(otas^^^r^-f-iftigm. 
[051 »^i^os±tas4giB«r^-ri|*ttig. 

(0 6 1 ;i 05s W tcfil 5 ^^Sfcjgi^ 7 -f/i-^'oSg2||JS^fiJSr^i-ilSlJ«>«E»fS0. 
[071 ^ 3 ^ig^y Sr^i-8E»f ffiSo 

[081 tS5l50^^®!fei^7>r/w^' t^r<O^!fei^±ilH^^iSr^i-»fS0c 
[091 fif3feO^^«CSt!|§i-^-7-</w^lc*5»tSS^^OMS^^S::^i-Ift9g0. 
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2 -fe /l^ 

2 A — KS-fe/I^ 

2 B - §1 P *fe /I^ 

4 , 5 B 
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(72) ujp 

mmmm^^} 1 1 e^bt 2 #^ ess i!j»*ics#ttrt 

F^'— 3G090 AA02 CA04 

4D019 AAOl BA05 CAOl CB04 
4D058 JA37 JA39 JB06 NAOl SAGS 



